SUMMARY The clinical significance of the high prevalence of positive immediate skin tests in cystic fibrosis is unclear. Using analysis of variance, we have tested the hypothesis that patients with allergic cystic fibrosis have worse lung disease than non-allergic patients. Clinical data, skin prick tests, total or specific IgE antibody levels, chest radiographs, and pulmonary function tests were obtained in 104 cystic fibrosis patients. Patients with positive immediate skin reactions to at least one allergen were more likely to be persistently colonised by Pseudomonas aeruginosa than skin test negative patients. The skin test positive patients were also significantly older (mean difference 2 15 years). Analysis of variance showed that pseudomonas infection was the most significant factor contributing to lung damage and the effect of allergy was not significant. Similar longitudinal analysis of pulmonary function over 5 years and study of the hospital admission rate showed that the only statistically significant factor associated with deterioration was colonisation with P. aeruginosa.
A high prevalence of positive skin prick test reactions to common allergens, and particularly to Aspergillus fumigatus, has been reported in patients with cystic fibrosis (CF).1 The clinical significance of these observations is unclear but as some studies reported an association between lung disease and such positive skin reactions2-4 it was attractive to propose that they are associated with damaging allergic reactions in the lungs caused by type 1 reactions to inhaled allergens. Because The statistical package for the social sciences of Northwestern University9 at the University of London Computer Centre was used to analyse the data. Multiway analysis of variance by the multiple regression approach was used to examine the contribution of metric and non-metric independent variables to variation in lung function.10 Insignificant covariates, interactions, and factors were removed singly and the analysis was repeated until a 'parsimonious model' that included only statistically significant factors and covariates was produced.
Results
Cross-sectional analysis. Positive immediate skin reactions to at least one allergen were found in 58 (56%) patients and these children had significantly worse lung function, higher chest radiograph scores, and greater number of hospital admissions (Table  1) . However, they were also older than the skin test negative patients (Table 1 ) and were more likely to have chronic PA colonisation of the lungs (Table 1) . There was no such association with chronic SA colonisation.
The relative frequencies of positive reactions to various antigens (Table 2) were similar to those reported before2 and the most prevalent reaction was to A. fumigatus which was positive in 35% of the CF children. Patients with chronic PA colonisation reacted more often to all antigens and significantly so for A. fumigatus, rye grass pollen, and dog hair. To examine whether this association was due to age, the prevalences of chronic PA colonisation, and those of the positive skin reactions most closely associated with such colonisation, were plotted group.bmj.com on July 9, 2017 -Published by http://adc.bmj.com/ Downloaded from Allergy and cystic fibrosis 585 Longitudinal analysis. The changes in chest radiograph score, hospital admission rate, PEF, and VC over 5 years in the 54 CF children followed up were significantly related to PA colonisation but not to SA colonisation, acquisition of positive skin tests, or age when PA colonisation was controlled for in analysis of variance ( The 35 % frequency of response to A. fumigatus by skin testing was similar to that in our earlier study,2 in other CF centres in Britain and the USA,1 3 4 and in a population of British asthmatic schoolchildren tested with a mould extract,'5 whereas none of 51 age-matched controls reacted in the last mentioned study. The responses to the other antigen were similar in frequency to those seen in a population sample of children.'6 The high prevalence of sensitisation to A. fumigatus in CF patients is unexplained. Although allergic bronchopulmonary aspergillosis has been described in a significant proportion of patients from one centre,4 none of our series fulfilled the accepted criteria.'7 This discrepancy may be the effect of differences in climate and housing; nevertheless, allergic bronchopulmonary aspergillosis does not account for the high prevalence of A. fumigatus sensitisation in the patients we studied. Another possible explanation would be cross-reactivity with PA, but there was no evidence of this in a study of CF antibody to A. fumigatus using a sensitive primary binding assay. '8 The possibility of selective filtration by the lungs according to particle size has been considered19 but this hypothesis is not resolved by our data as Alternaria sp. and Cladosporium sp. have large spores which should be trapped in the nose and main bronchi. It would be interesting to find out if patients with CF have a high prevalence of skin reactions to other moulds which have the same spore size as A. fumigatus and which are equally ubiquitous.
The prevalence of PA colonisation could be placed in the age groups 10 to 12 years and 12 to 14 years although none of our patients who were chronically colonised with PA ever eliminated it. This suggests that early acquisition of PA is associated with early death; this is the subject of other studies in progress.
We conclude that pseudomonas infection, rather than allergy, is the major determinant of severity of pulmonary disease in CF. While acknowledging the difficulty of eliminating this infection, it is hoped that improved therapeutic methods-for example by blocking alginate synthesis by mucoid strainswill lead to an improved prognosis. It seems probable that, unless patients have coexistent asthma, treatments such as hyposensitisation, inhaled steroids, or inhaled cromoglycate will have no major benefit. 
